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Peaceful Valley Ranch

1.2.8 Impervious Cover

Impervious cover varies considerably within the watershed. The majority of the
watershed is undeveloped and does not contain manmade impervious area. In the
low-density residential areas, roads, houses, and other structures combine to provide
some manmade impervious area. Under existing conditions, the project site itself has
little impervious cover. The project will convert approximately 16 acres (equivalent
to 9 percent of the 181 acres) of impervious area to the project site. This estimate
assumes that each residential unit will contribute 7500 square feet of impervious area,
and that there will be approximately 9300 linear feet of 32-foot wide access roads.

Section 2. Methodology and Design Criteria

This section summarizes the design criteria and methodology applied during drainage
analysis of the project site. The design criteria and methodology follow the County of
San Diego Hydrology Manual (June 2003) and the Hydraulic Design and Procedure
Manual (April 1993) as appropriate for the project site.

2.1. Hydrologic Design Methodology
2.1.1 NRCS Hydrologic Method: Peak Flow

Runoff calculations for this study were performed using the Natural Resources
Conservation Service (NRCS) Hydrologic Method approach. This method was
selected because the watershed area exceeds four square miles; thus, the Rational
Method was not appropriate to model the watershed’s peak flows. The NRCS
Hydrologic Method differs from the Rational Method in a number of ways, including:
it considers the time distribution of rainfall, initial rainfall losses to interception, and
uses an infiltration rate that decreases over the length of a storm.

The County’s Hydrology Manual summarizes the NRCS Hydrologic Method as
including the following steps: '

1. Delineation of the watershed on a map and determination of watershed
physical characteristics including location of centroid, total length and length
to centroid, soil type, and land use/land treatment,

2. Determination of time to peak, the elapsed time from the beginning of unit
effective rainfall to the peak flow for the point of concentration, and/or lag
time, the elapsed time from the beginning of unit effective rainfall to the
instant that the summation hydrograph for the point of concentration reaches
50% of ultimate discharge,

3. Determination of frequency of design storm, and determination of total
rainfall amount for the design storm and precipitation zone number (PZN) for
the watershed location, '

4. Preparation of incremental rainfall distribution,

5. Adjustment of incremental rainfall depths based on watershed area,
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6. Determination of composite curve number (CN) for the watershed, which will
represent different combinations of land use and soil type within the drainage
area and describe the proportion of rainfall that runs off,

7. Adjustment of CN based on the PZN Condition,

8. Determination of excess rainfall amounts using the PZN adjusted composite
CN for the watershed and the depth-area adjusted incremental rainfall
distribution,

9. Using the dimensionless unit hydrograph approach, development of the
hydrograph of direct runoff from the drainage area.

NRCS Hydrologic Method calculations were accomplished using the HEC-HMS
computer software package. The 100-year storm hydrograph was computed for both
the existing and proposed conditions. Supporting calculations, HEC-HMS input and
output files, and resulting hydrographs are contained within Appendix A and
Appendix B. In addition, Appendix A and Appendix B also contains hydrologic
work maps showing the watershed and sub-basins for both the existing and proposed
conditions.

2.1.2 Roadside Swales

The project proposes to use roadside swales to convey runoff alongside streets in
certain locations. These swales would assist the project in meeting its water quality
goals by acting as a Best Management Practice. Because the majority of lots do not
discharge runoff into the street and therefore the roadside swale, it is anticipated that
peak flows. in the swales will be limited. However, concerns of erosion in these
swales will need to be addressed during final engineering. If the velocity of flows in
the swales is too large, the swales will erode, creating both water quality and other
concerns. During final engineering design as part of the grading permit process, the
specific flow rates, velocities, and swale design will be examined carefully. This will
verify that the swales will perform as desired under the final design conditions.

The final engineering design of the roadside swales including supporting calculations
will be submitted for review during the grading permit application process.

Section 3. Hydrologic Effects of Project

This section characterizes the quantities and location of storm water runoff from the
project site. Discussion of the water quality aspects of the project can be found in the
Storm Water Management Plan (SWMP), which is under separate cover from this report.

3.1. Drainage Patterns

The proposed project will not significantly alter drainage patterns on the site. Runoff
from the project site may be concentrated at storm drain outfalls and culvert crossings,
but is not diverted from its existing outlet locations.
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3.2. Impervious Cover

The project will add approximately 16 acres of impervious area (9 percent of the project
site) in the form of rooftops, streets, and access roads.

3.3. Peak Runoff

The project will not increase the peak 100-year storm discharge from the four square mile
watershed. While the proposed development will add impervious area, and therefore raise
the curve number associated with the project site, the project site is located near the
bottom of a four-plus square mile watershed. This location is crucial to the project’s
effect on peak discharges.

Because the proposed development lies in the lower portion of the watershed, runoff from
these areas will reach Jamul Creek faster than under existing conditions. By reaching
Jamul Creek earlier, peak discharges from the proposed development will have already
passed when the peak discharges associated with the much larger upstream areas reach
the confluence point.

Table 3-1 summarizes the hydrologic effects in terms of calculated peak runoff from the
watershed under both existing and proposed conditions. These flows are considerably
higher than the County has previously calculated in their Zone 4 Report (1975) or their
1991 Development of Drainage Fee Rates for Eight Unincorporated Areas of San Diego
County. One potential reason for these discrepancies is the quality of the topographic
information used in the earlier studies. The original studies appear to have used USGS
15-minute quad maps whereas this study uses 7.5-minute quad maps. The four-fold
increase in accuracy of the topography allows a much better delineation of watershed
limits.

Table 3-1 Summary of Hydrology Analysis.

Existing Conditions Proposed Conditions

Outlet Location 100-Year (P¢=3.4 in) 100-Year (P¢=3.41in)
Flow/Area Flow/Area
(cfs)/(mid) (cfs)/(mi®)
TOTAL 4156 /4.28 4018 /4.28

A small piece of the project area lies outside the watershed boundary shown on the work
maps in Appendices A and B. This area drains towards the west into existing culverts
under State Route 94. A portion of this small area is proposed for use as the fire station.
This lot previously submitted a hydrology report to the County for approval under
separate cover. The project proposes to construct a detention basin within this lot to
attenuate peak flow increases resulting from the fire station development. This will
ensure peak flows do not increase in this area. We have included a copy of this study in
Appendix D. The remaining westerly area is generally devoid of improvements;
therefore, runoff coefficients in this area will not increase and peak flows will not
increase.
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3.4. Project Effects to Facilities along Jamul Creek
(West of Project Site)

This project has considered potential drainage effects to Melody Road and State Route
94. The County report Comprehensive Plan for Flood Control and Drainage San Diego
County Flood Control District Zone 4 (1975) and Development of Drainage Fee Rates
for Eight Unincorporated Areas of San Diego County (1991) identify the existing 60-inch
RCP culvert crossing in Melody Road as deficient to convey the peak 50-year discharge.
This culvert lies in a sump along Melody Road, approximately two feet lower than the
nearby SR-94.

Appendix B contains a HEC-RAS analysis and work map that determines the depth of
flooding under a 50-year event caused by this culvert deficiency. Based on this analysis,
the limits of flooding under a 50-year storm remain below the elevation of the SR-
94/Melody Road intersection and are contained within the Melody Road sump. We also
examined the sensitivity of this analysis to changes in peak flows. If the peak discharge is
doubled, from 338 cfs (peak 50-year flow per the Zone 4 Report) to 676 cfs, the water
surface remains below that of SR-94. These analyses assume that flows are contained in
the creek until reaching the culvert.

In addition, the project does not propose to increase peak flows discharging to this branch
of Jamul Creek. Therefore, effects to or from the west branch of Jamul Creek are
minimal.

3.5. Project Effects on Tributaries to Jamul Creek
(Through Project Site)

The Zone 4 Report does not contain any recommended facility upgrades within the
project limits. The Zone 4 report and the 1991 study both recommend flood plain overlay
zones to deal with the potential issue of channel erosion. This project proposes to
dedicate an easement to the County covering the entire 100-year floodplain. In addition,
the lots fronting the floodplain are further limited from constructing structures within 100
feet of the biological easement. Since the biological easement and flood plain limits are
relatively close to each other, the effect is to widen the no structure zone around the
floodplain.

The project proposes to affect the creek directly in two locations. Two creek crossings
will be constructed to allow traffic flows across the creeks. Both of these crossings are
contained in the project’s HEC-RAS model. While the final engineering of these two
structures has not been completed, the preliminary HEC-RAS modeling demonstrates
that neither structure will cause an increase in water surface elevation during a peak 100-
year event in the adjoining properties. Appendix C contains the HEC-RAS model and
work maps used in these analyses.

The purpose of this study is to satisfy CEQA requirements. Per the County of San
Diego’s request, a new watershed study will be prepared during the final engineering
phase (grading permit) to determine the peak flow at each bridge crossing. The final
engineering watershed study will utilize a single basin covering the entire upstream
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watershed in determining the peak discharges used in the bridge structures’ design.

3.6. Project Effects on Caltrans Facilities (SR-94)

The proposed project does not increase the peak 100-year discharges to State Route 94.
The fire station lot (see attached drainage study) proposes a detention basin to reduce
post-project flows to existing levels. The results of the watershed analysis contained in
this study show that the peak 100-year discharge at State Route 94 once this project is
constructed does not increase over existing levels. Therefore, the project does not
negatively affect Caltrans facilities along State Route 94.

However, if during final engineering the project’s design changes such that it then affects
a culvert along State Route 94, the affected culvert will be replaced with a structure
meeting both Caltrans and County standards.

3.7. Project Effects on Downstream Facilities along Jamul Creek

The Zone 4 report and 1991 study listed above do not address Jamul Creek downstream
of the proposed project site. Therefore, there are no recommended facility upgrades
within this reach of creek contained in either document. Additionally, based on the results
of the hydrologic modeling, this project does not increase the peak 100-year discharges
from the project site at State Route 94.

Section 4. Summary and Conclusions

This section provides a summary discussion of the potential effects of the proposed
project on local water resources in terms of quantity and location.

+ The proposed project will not significantly alter drainage patterns on the site.
While some localized drainage diversions to facilitate grading of roads and lots
does occur, these diversions are contained within the project limits. Off-site
runoff diversions are not anticipated.

+ The project will add not increase peak 100-year discharges in Jamul Creek or its
tributaries from the 4-square mile watershed at State Route 94.

+ The project proposes a combination detention/Best Management Practices (BMP)
basin on the fire station lot to attenuate peak flow increases to existing flow levels
(drains to culverts under SR-94). Addressed in a separate report (see Appendix
D).

There are no County Master Plan drainage facilities shown on Plate 5 in the
approved Comprehensive Plan that would affect the project.

The project will not substantially alter the existing drainage of Jamul Creek or its
tributaries and should not cause an increase in either on- or off-site
erosion/siltation. The project will not cause peak 100-year discharges to increase
at the State Route 94 culvert and because the project does not propose
channelization of the existing streambed.
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The project will not cause flooding on- or off-site to people or property
substantially by altering the existing drainage patterns (they substantially remain
the same), altering the stream course (no realignment of the streambed is
planned), or by increasing the peak runoff (the peak 100-year runoff in Jamul
Creek at State Route 94 does not increase as a result of the project).

The project will not affect the capacity of existing drainage facilities on- or off-
site. The project site currently contains no drainage improvements and the bridge
improvements proposed as part of this project will be designed to convey the peak
100-year flows without causing flooding of proposed structures or causing
increases in the floodplain off-site. Peak 100-year discharges at the State Route
94 crossing do not increase and therefore, do not affect the capacity of the
existing drainage facility at this location.

The project will not affect the capacity of future facilities on- or off-site at the
State Route 94 crossing beyond the extent that existing peak discharges already
have an effect. Future developments should prepare watershed analyses to
confirm that increases in peak flows will not occur because of their proposed
projects. Given the vast number of potential projects and the crucial relationships
between basin size, time of concentration, and hydrograph routing, it is critical
that each project consider its effect on the watershed.

Section 5. CEQA Summary

This section summarizes the results of the hydrology and drainage analysis in the context
of CEQA significance guidelines.

5.1

Drainage

5.1.1 Erosion and/or Sedimentation

Would the project substantially alter the existing drainage pattern of the site or area,
including through the alteration of the course of a stream or river, in a manner that
would result in substantial erosion or siltation on- or off-site?

No. The project will not substantially alter existing drainage patterns of the site area
in a manner that would result in substantial erosion or siltation. The project does not
alter the course of a stream or river, and the project does not divert runoff from
existing outfall locations.

0 The project proposes to preserve the alignment and profile of the streambed of
the Jamul Creek tributaries on the project site. Stream crossings will be
constructed as clear spans or with similar low-impact configurations, which
will minimize disruption to the hydraulic and sediment regime of the streams.

0o Flows may be concentrated at certain locations, including culvert and storm
drain outfalls. However, all existing and proposed culverts and storm drain
outfalls are outfitted with appropriate energy dissipation devices. These
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energy dissipation devices, along with other storm water BMPs, will help
preclude significant erosion and/or siltation on-site and off-site.

5.1.2 Flooding

Does the project substantially alter the existing drainage pattern of the site or area,
including through the alteration of the course of a stream or river, or substantially
increase the rate or amount of surface runoff in a manner that would result in
flooding on- or off-site?

No. The project will not substantially alter existing drainage patterns of the site area
in a manner that would result in flooding on- of off-site. The project does not alter the
course of a stream or river, and the project does not divert runoff from existing outfall
locations.

0 The proposed project will not significantly alter drainage patterns on the site.
While some localized drainage diversion may occur to facilitate grading of
roads and lots, these diversions are contained with the project limits, and off-
site runoff diversion is not anticipated.

0 The drainage study demonstrates that the project will not increase the peak
100-year storm discharge from the 4-square mile Jamul Creek Tributary
watershed. While the proposed development will add impervious area, it is
located on the downstream portion of the watershed. Therefore, peak
discharges from the project site pass through before peak discharges
associated with the much larger upstream areas reach the confluence point.

0 The drainage study for the fire station (see Appendix D) demonstrates that
there is no increase in flow toward culvert at SR-94. The fire station lot
proposes a detention basin to attenuate peak flows exiting the lot toward the
east to levels equivalent to the existing condition.

0 The drainage study demonstrates that the project will not create flooding at
intersection of Melody Road and SR-94.

5.1.3 Drainage System Capacity

Does the project create or contribute runoff water that would exceed the capacity of
existing or planned storm water drainage systems?

No. The project will not create or contribute to runoff water that would exceed the
capacity of existing or planned storm water drainage systems.

0 The drainage study for the fire station (see Appendix D) demonstrates that
there is no increase in flow toward the 12-inch culvert at SR-94 near the
proposed fire station entrance.

a The Comprehensigle Plan identifies the existing 60-inch culvert at Melody
Road as inadequate to convey a 50-year discharge. However, the drainage
study demonstrates that flooding does not overtop the Melody Road, the
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Melody Road/SR-94 intersection, and does not inundate adjacent structures
under the existing or the proposed condition. This condition satisfies the
primary criteria of the San Diego Drainage Design Manual (July 2005).

o The project would not affect any County master-planned drainage facilities,
per the Comprehensive Plan, Plate 5.

5.2. Flood Hazards
5.2.1 Residential Flood Hazard

Would the project place housing within a 100-year flood hazard area as mapped on a
federal Flood Hazard Boundary or Flood Insurance Rate Map or other flood hazard
delineation map, including County Floodplain Maps?

No. The project does not propose to locate any housing within the 100-year flood
hazard area.

o The project does not propose any development within the 100-year floodplain
or other Special Flood Hazard Area (SFHA) designated by FEMA or the
County of San Diego. '

5.2.2 Flood Flow

Does the project place within a 100-year flood hazard area structures that would
impede or redirect flood flows?

No. The project does not propose to locate any structures or grading in the floodplain
that would impede or redirect flood flows.

o The project does not propose any development within the 100-year floodplain
or other Special Flood Hazard Area (SFHA) designated by FEMA or the
County of San Diego.

a Stream crossings will be constructed as clear spans or similar low-impact
configurations, which will minimize disruption to the hydraulic and sediment
regime of the streams.

5.2.3 Flood Hazard

Does the projéct expose people or structures to a significant risk of loss, injury or
death involving flooding, including flooding as a result of the failure of a levee or
dam?

No. The project does not place any people or structures at significant risk of loss,
injury, or death due to flooding.

o The project does not propose any development within the 100-year floodplain
or other Special Flood Hazard Area (SFHA) designated by FEMA or the

County of San Diego.
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0 The project will ensure emergency access during significant flood events. The
project does not propose the construction of levees and/or dams, and is not
located behind a levee or below a dam that would present a flood hazard upon
its failure.

5.2.4 Other Hazards

Is the project at significant risk of inundation by seiche, tsunami, or mudflow?

No. The project is not located within an area at risk of inundation by seiche (lake
slosh) tsunami, or mud flow.

5.3. Waiver and Release Agreements

The project does not alter downstream flow characteristics significantly, either due to
increase in flow or flood condition, diversion of flow, or flow concentration. Therefore, it
should not be necessary to obtain waiver and release agreements from any affected
property owners.
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Certification

This Preliminary Drainage Analysis has been prepared under the direction of the
following Registered Civil Engineer. The Registered Civil Engineer attests to the
technical information contained herein and the engineering data upon which
recommendations, conclusions, and decisions are -based. The plans and specifications in
this Preliminary Drainage Analysis are not for construction purposes; the contractor shall
refer to final approved construction documents for plans and specifications,
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Label X: 16

Label v: O

Area: 0.7559

) Downstream: A TO D

‘ LosSRate: SCS

i Percent Impervious Area: 0
! } Curve Number: 84

- Initial Abstraction: 0.38

Transform: SCS
| Lag: 17.900000

Baseflow: None
i End:

Subbasin: D v
: Canvas X: -469.497
i canvas Y: 1467.279

Label X: 16
- Label Y: O
Area: 0.219

Downstream: D1

T LossRate: SCS

Percent Impervious Area: 0O
Curve Number: 82

Initial Abstraction: 0.44

Transform: SCS
Lag: 9.600000

o ———t
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Baseflow: None

End:

Reach: A TO D
Canvas X: -380.772
Canvas Y: 1430.529
From Canvas X: -368.549
From Canvas Y: 1545.425
Label X: 16
Label Y: O
Downstream: E+

Route: Muskingum Cunge Standard
Length: 2705

Energy Slope: 0.0425

Shape: PRISM

width: 10

Side Slope: 2

——
Lo

i
[
!
J

Page 1




L4

T

|

anh

s "
t N

-

Mannings n: 0.1
End:

Junction: E+
Canvas X: -380.772
Canvas Y: 1430.529
Label X: 16
Label Y: 0O
Downstream: E TO F
End:

Reach: D1
Canvas X: -380.772
Canvas Y: 1430.529
From Canvas X: -468.250
From Canvas Y: 1470.639
Label X: 16
Label Y: 0
Downstream: E+

Route: None
End:

Subbasin: B
Canvas X: -258.910
Canvas Y: 1553.532
Label X: 16
Label Y: 0
Area: 0.099
Downstream: Bl

LossRate: SCS

Percent Impervious Area: 0O
curve Number: 84

Initial Abstraction: 0.38

Transform: SCS
Lag: 11.000000

Baseflow: None
End: .

Subbasin: C
Canvas X: -109.902
Canvas Y: 1542.290

Label X: 16
tabel vY: O
Area: 0.619

Downstream: C1

LossRate: SCS

Percent Impervious Area: 0
Curve Number: 81

Initial Abstraction: 0.47

Transform: SCS
tag: 18.600000

Baseflow: None

"End:

Junction: B+C
Canvas X: -203.161

EXisting_Watershed
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End:

Existing_Watershed.

Canvas Y: 1460.187
Label X: 16

Label Y: 0 _
Downstream: B+C TO D

Reach: Bl

End:

Canvas X: -203.161
canvas Y: 1460.187

From Canvas X: -256.369
From Canvas Y: 1547.600
Label X: 16

Label Y: 0O

Downstream: B+C

Route: None

Reach: C1

End:

Canvas X: -203.161
Canvas Y: 1460.187

From Canvas X: -110.048
From Canvas Y: 1542.849
Label X: 16

Label Y: O

Downstream: B+C

Route: None

Reach: B+C TO D

End:

Canvas X: -380.772
Canvas Y: 1430.529

From Canvas X: -203.161
From Canvas Y: 1460.187
Label X: 16

Label Y: 0

Downstream: E+

Route: Muskingum Cunge Standard
Length: 6781

Energy Slope: 0.0354

Shape: PRISM

width: 10

Side Slope: 2

Mannings n: 0.1

Subbasin: E

Canvas X: -199.058
Canvas Y: 1381.459
Label X: 16

Label Y: 0

Area: 0.789
Downstream: E1

LossRate: SCS

Percent Impervious Area: 0
Curve Number: 78

Initial Abstraction: 0.56

Trahsform: SCS
Lag: 24.700000
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l Existing_watershed

Baseflow: None
?'r'ix End .

HJ Reach: E1
Canvas X: -380.772

) Canvas Y: 1430.529

[ From Canvas X: -192.710

! From Canvas Y: 1384.176
Label X: 16

= Label v: O

" Downstream: E+

Route: None
End:

o Junction: F+

Canvas X: -386.783

Canvas Y: 1322.779

. Label X: 16

. Label v: O
bownstream: F TO G

- End:

.. Reach: E TO F
Canvas X: -386.783
Canvas Y: 1322.779

l} From Canvas X: -380.772
o] From Canvas Y: 1430.529
Label X: 16

Label v: O

o Downstream: F+

Route: Muskingum Cunge Standard
. Length: 2365
! Energy Slope: 0.0254
o Shape: PRISM
width: 10
o Side slope: 2
o Mannings n: 0.1
! End:

subbasin: F
© Canvas X: -483.452
Canvas Y: 1374.675
Label X: 16
Label v: O
Area: 0.277
Downstream: F1

LossRate: SCS
5 Percent Impervious Area: 0
LJ Curve Number: 85

Initial Abstraction: 0.35

Transform: SCS
Lag: 7.100000

ey
i

Baseflow: None
End:

) Reach: F1
Canvas X: -386.783
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End:

Existing_watershed

Canvas Y: 1322.779

From Canvas X: -483.452
From Canvas Y: 1376.575
Label X: 16

tabel v: O

Downstream: F+

Route: None

Junction: G+

End:

Canvas X: -390.004
Canvas Y: 1271.922
Label X: 16

Label v: 0
bownstream: G TO H

Reach: F TO G

End:

Canvas X: -390.004
Canvas Y: 1271.922

From Canvas X: -386.783
From Canvas Y: 1322.779
Label X: 16

Label v: O

Downstream: G+

Route: Muskingum Cunge Standard
Length: 2098

Energy Slope: 0.0334

Shape: PRISM

width: 10

Side Slope: 2

Mannings n: 0.1

" Subbasin: G

End:

Canvas X: -490.357
Canvas Y: 1302.854

Label X: 16
Label vY: O
Area: 0.192

Downstream: G1

LossRate: SCS

Percent Impervious Area: 0
Curve Number: 73

Initial Abstraction: 0.74

Transform: SCS
Lag: 7.500000

Baseflow: None

Reach: G1

Canvas X: -390.004
canvas Y: 1271.922

From Canvas X: -491.053
From Canvas Y: 1304.364
Label x: 16

Label v: O

Downstream: G+
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Existing_Watershed

Route: None
End:

Junction: H+
Canvas X: -361.516
Canvas Y: 1201.009
tabel X: 16
Label Y: O
Downstream: H TO TOTAL
End:

Reach: G TO H
Canvas X: -361.516
Canvas Y: 1201.009
From Canvas X: -390.004
From Canvas Y: 1271.922
Label X: 16
Label Y: O
Downstream: H+

Route: Muskingum Cunge Standard
Length: 4057
Energy Slope: 0.00863
Shape: PRISM
width: 10
Side Slope: 2
© Mannings n: 0.06
End:

Subbasin: H
Canvas X: -499.604
Canvas Y: 1227.403

Label X: 16
t.abel v: 0
Area: 0.407

Downstream: H1l

LossRate: SCS

Percent Impervious Area: 0
curve Number: 88

Initial Abstraction: 0.27

Transform: SCS
Lag: 10.100000

Baseflow: None
End:

Reach: H1
Canvas X: -361.516
Canvas Y: 1201.009
From Canvas X: -500.554
From Canvas Y: 1228.353
Label X: 16
Label v: 0
Downstream: H+

Route: None
End:

Subbasin: 1
Canvas X: -66.643
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End:

Existing_watershed

Canvas Y: 1274.085

Label X: 16
Label Y: 0
Area: 0.350

Downstream: I TO 3

LossRate: SCS

Percent Impervious Area: 0.0
Curve Number: 75

Initial Abstraction: 0.67

Transform: ScCS
Lag: 19.400000

Baseflow: None

Junction: I+3]

End:

Canvas X: -185.605
Canvas Y: 1204.870
Label X: 16

Label Y: O

Downstream: J TO TOTAL

Reach: I TO 3

End:

Canvas X: -185.605
Canvas Y: 1204.870

From Canvas X: -68.806
From Canvas Y: 1269.759
Label x: -10

Label Y: 15

Downstream: I+3J

Route: Muskingum Cunge Standard
Length: 4592 ‘

Energy Slope: 0.0653

Shape: PRISM

width: 10

Side Slope: 2

Mannings n: 0.06

Subbasin: 3

End:

Canvas X: -118.137
Canvas Y: 1166.476
Label x: 15

Label Y: O

Area: 0.274
Downstream: J1

lLossRate: SCS

Percent Impervious Area: 0
Curve Number: 75

Initial Abstraction: 0.67

Transform: SCS
Lag: 7.600000

Basefiow: None

Reach: 311
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End:

Canvas X: -185.
Canvas Y: 1204.
From Canvas X:

From Canvas Y:
Label X: 16
Label v: O

Downstream: I+J

Route: None

Subbasin: K

End:

Junction:

End:

Reach:

End:

Canvas X: -238.
Canvas Y: 1253.
Label X: 16
tabel Y: O
Area: 0.067
Downstream: K1

LossRate: SCS
Percent Imperwvi

Existing_watershed
605

870
-120.717
1172.426

598
537

ous Area: 0

curve Number: 92

Initial Abstraction:

Transform: SCS
Lag: 5.400000

Baseflow: None

canvas X:
Canvas Y: 1128.
Label Xx: 15
Label Y: -1
Downstream:

J TO TOTAL
Canvas X: -328.
Canvas Y: 1128.
From Canvas X:
From Canvas Y:
Label X: 16
Label Y: O

0.17

East Branch
-328.

386
613

EAST TO TOTAL

386
613
~185.605
1204.870

Downstream: East Branch

Route: Muskingum Cunge Standard

Length: 1805

Energy Slope: 0.0249

Shape: PRISM
width: 10
Side Slope: 2

Mannings n: 0.06

Reach: K1

Canvas X: -328.
Canvas Y: 1128.
From Canvas X:

From Canvas Y:
tabel x: 16
Label Y: O

386
613
-238.598
1253.537
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End:

Downstream: East Branch

Route: None

Junction: Junction

End:

Canvas X: -462.862

Canvas Y: 1037.872

Label X: 16

Label v: 0

Downstream: Juntion to Total

Reach: EAST TO TOTAL

End:

Canvas X: -462.862
Canvas Y: 1037.872

From Canvas X: -328.386
From Canvas Y: 1128.613
Label X: 16

Label Y: O

Downstream: Junction

Route: None

Reach: H TO TOTAL

End:

Canvas X: -462.862
Canvas Y: 1037.872

From Canvas X: -361.516
From Canvas Y: 1201.009
Label x: -70

Label v: 11

Downstream: Junction

Route: None

Ssubbasin: L

End:

Canvas X: -636.743
Canvas Y: 1069.776
Label X: 16

Label Y: O

Area: 0.233
Downstream: L to Total

LossRate: SCS

Percent Impervious Area: 0.0
Curve Number: 91

Initial Abstraction: 0.2

Transform: SCS
Lag: 2.900000

Baseflow: None

Junction: Total

End:

Canvas X: -539.433
Canvas Y: 921.419
Label X: 16

Label Y: O

Existing_Watershed
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) Existing_Watershed
Reach: Juntion to Total

Canvas X: -539.433
Canvas Y: 921.419

From Canvas X: -462.862
From Canvas Y: 1037.872
Label X: 16

Label Y: O

Downstream: Total

Route: Muskingum Cunge Standard
Length: 1790
Energy Slope: 0.011
Shape: PRISM
width: 10
Side Slope: 2
Mannings n: 0.035
End:

Reach: L to Total
Canvas X: -539.433
Canvas Y: 921.419
From Canvas X: -635.148
From Canvas Y: 1071.372
Label X: 16
Label Y: O
Downstream: Total

Route: None
End:

Default Attributes:
Default Basin Unit System: English
Default Meteorology Unit System: SI
Default Loss Rate: SCS
Default Transform: ScCS
Default Baseflow: None
Default Route: Muskingum Cunge Standard
Enable Flow Ratio: No
Enable Evapotranspiration: No
Compute Local Flow At Junctions: Yes
Missing Flow To Zero: No

End:
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San Diego County Hydrology Manual Section: Appendix D
Date: June 2003 Page: 20f3
WORKSHEET 4-2 Beoa A Curve Number Worksheet
(name of project)
RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CNj:
column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN, From
GROUND CONDITION Hydrology | FRACTION PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
LAND USE spection) GROUP Table 4-2 A/A CN, x A/A
Sac_\(,B{u,s/\ J
(<) N B 25 D.12 2
B (0od EO#I 0.02
Z’L (o O B 5 7 ! \7
Chofer (B0 ao0d ‘
5B good C 4 020 .Y
B %ooa‘ C 7 002 /.
bZLJ o &
C BO 0.25 | 290
\ .
7 acfe D Q5 0.5 12.4
Row Uops
OD r L{ O 1 5 ]
Wood land_
X655 Aoed C. 72 005 | 25
(Wi =
Sums = 1.000

For entire basin CN, = __ é:—], g
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San Diego County Hydrology Manual Section: Appendix D
Date: June 2003 Page: 20of 3
WORKSHEET 4-2 Reoin B Curve Number Worksheet
(name of project)
RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CN,:
column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN; From
GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
LAND USE spection) GROUP Table 4-2 A/A CN, x A/A
SR aood C N1 | ea5 |
B gOOJ C -1 0.5 10,65
\UODA lO‘f‘A - (
afees Qoo C 72 0.0 | |y
(W6
"'CL(‘_(& c —79 0’53 L“'C[?
|- el D QY 0.05 H.2
5B aood 2 25 | o008 | 2.4
B 0004 B 57 0.02 1)
Sums = 1.000

For entire basin CN, = 69 /
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San Diego County Hydrology Manual Section: Appendix D

Date: June 2003 Page: 20f3

WORKSHEET 4-2 Basin C Curve Number Worksheet
(name of project) '

RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CN;:

column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN, From
GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
LAND USE spection) GROUP Table 4-2 AJA CN, x AJ/A
| -ocfe B R 0.0 L%
Orchotds 0,000 C 72 O 1o 7.2
(2R
|-ocfe D gY 0.05 1.2
2C aead B z7 OMN5 | 257
5C aoad C I Ono 7.1
<B aocd 2 25 0,05 | 1.8
OR ped B 5 0.05 1 2.9
[- are C 79 0. 10 7.9
Sums = 1.000

For entire basin CN, = _éZ N2
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San Diego County Hydrology Manual Section: Appendix D
Date: June 2003 Page: 20f3
WORKSHEET 4-2 %0-92 N D Curve Number Worksheet
(name of project)
RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CN,:
column 1 column 2 column 3 column 4 .column 5 column 6
HYDROLOGIC CN, From
GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
LAND USE spection) GROUP Table 4-2 AJ/A CN; x A/A
L. o€
2 B 70 | ono | 7.0
5B o 0od B 25 | p.oz | 07
55 acad C 47 040 | 12,3
W G- O\QO@] C 72 O.0% 5.
L -
2 - oere C 230 Oil% 4.y
Loode D g 0.20 7.0
W6 soad 2 59 0.0z | 1,2
Sums = 1.000

For entire basin CN, = __6 l/, 7




San Diego County Hydrology Manual
Date: June 2003

Section:
Page:

Appendix D
20f3

Bocin E

(name of project)

WORKSHEET 4-2

Curve Number Worksheet

RUNOFF CURVE NUMBER (for PZN Condition =2.0) CN,:

column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN; From
GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
LAND USE spection) GROUP Table 4-2 A/A CN, x A/A
BC 00d B 57 | 0.58 | 33
52 2vod B 25 0,05 1.9
| —ocre B L3 D10 6,3
W anod B 5% 0,04 2.2
|- ot C 79 ONS 1077
BC 00 C 71 0.02 | |
Wé 004 C 72 0,03 | 7.2
e A0S0 C | 0.03 | 1Yy
Sums = 1.000

For entire basin CN, = _5 ‘7, 7
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San Diego County Hydrology Manual Section: Appéndix D
Date: June 2003 Page: 20f3
WORKSHEET 4-2 Boo:n F Curve Number Worksheet
(name of project)
RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CNj:
column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN; From
GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
LAND USE spection) GROUP Table 4-2 A/A CN, x A/A
\
\
- ol & C, go O, 0
7 2,0
Orcherds Feur C 17 0,05 29
W - Coir B 2= 0.0% 5,7
58 Four B 5| 003 |5
58 oo C L3 0,02 /.G
d D ' _
] U %5 D.1D 4,5
Sums = 1.000

For entire basin CN; = é?, 5
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San Diego County Hydrology Manual Section:

Appendix D
Date: June 2003 Page: 20f3
WORKSHEET 4-2 Reaor G Curve Number Worksheet
(name of project)
RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CNy:
column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN; From
GROUND CONDITION Hydrology | FRACTION PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
LAND USE spection) GROUP Table 4-2 A/A CN, x A/A
58 aoed % 25 0.25 | 99
We- ovod B 53 005 | 249
BC noed B 57 0ls | 2.4
|
OfQLoJQ{ Loor E LG 0,05 2.7
5B oo od C Nhy 0,17 %0
\
S ~acfe C | go D.2o | 6O
We- aped A ] 23 oo5 | 1]
Orcherd fose C 77 008 | 62
Sums = 1.000

For entire basin CN, = 55’ Yy
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San Diego County Hydrology Manual Section: Appendix D’
Date: June 2003 Page: 20f3
WORKSHEET 4-2 Boern H Curve Number Worksheet
(name of project)
RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CNjy:
~ column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN, From
GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
LAND USE spection) GROUP Table 4-2 AJ/A CN, x A/A
U)o_ _Ca/:r A LIL{ O:Ob 2,2_
|- ccre C, 79 O35 21,7
SR Loir e L% 045 | Y
@’ow CFOIDS ?OO( C QH O %5 27 L/
(RO ’
58 Lo B 5| 0,03 |15
N 2
B e Lor B | 62 0,07 |13
Sums = 1.000

’ -
For entire basin CN, = _75. L/
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San Diego County Hydrology Manual Section: Appendix D
Date: June 2003 Page: 2 0of3
WORKSHEET 4-2 Boon T Curve Number Worksheet

(name of project)

RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CNj:

column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN, From

GROUND CONDITION Hydrology FRACTION PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,

LAND USE spection) GROUP Table 4-2 Ai/A CN, x A/A
BC goacﬁ 3 57 0,714 HY.5
SB %OOJ B 25 ©.05 [.%
53 oyoed D 55 0.05 2.4
W6 apod B 5% 0.05 | 7.9
BC apod C 7 0.0% | 2.)
W (- 50(%' C 77 0.0 [

Jrade = 77 0.02 | 1.5
Sums = 1.000

For entire basin CN, = 57,0
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San Diego County Hydrology Manual Section: Appendix D
Date: June 2003 Page: 2 of 3
WORKSHEET 4-2 Rosn & Curve Number Worksheet
(name of project)
RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CNj:
column 1 column 2 | column 3 column 4 column 5 column 6
HYDROLOGIC CN,; From :
GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVER/ (field in- SOIL Manual, OF AREA . CN,
LAND USE spection) GROUP Table 4-2 AJA CN, x A/A
5B Good 5 | 25 | 02| ),
BC 6ood 12 57 o5 | €6
W (- Loae C, 77 0.05 2,2
W feie B |es |05 | 94
J-acfe D 7. 0.05 L.
J-cele R b5 A, 10 LS
2-ocie ¢ | 77 007 | 1.5
58 Loir > 90 0.02 /.5
Wo- (e > 27 0032 | 2.5
Sums = 1.000
E(Mgt {wdi -ﬁaj r c 79 0,02 A
o { J £ For entire basin CN, ="_"
G""S"/ g RN -
oar 5 L9 .08 55
D-2

()= 570
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San Diego County Hydrology Manual

Date: June 2003

Section:
Page:

Appendix D
2 of3

WORKSHEET 4-2

BQ—‘-; W) K

(name of project)

Curve Number Worksheet

RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CN,:

column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN, From
GROUND CONDITION : Hydrology | FRACTION | PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
LAND USE spection) GROUP Table 4-2 Ai/A CN, x A/A
ool S
RC F C 24 0,50 42,0
RO Poor B Ta 0,04 4.0
l-cet e C 77 0.05 | 2%
5B Loac C bz | 005 |32
Re poor 1D 23 | 0,05 | Yy
Sums = 1.000
For entire basin CN, = g 2,0

D-2
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San Diego County Hydrology Manual

Date: June 2003

Section:
Page:

Appendix D
20f3

WORKSHEET 4-2

%O. SN

L

(name of project)

Curve Number Worksheet

RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CN,:

column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN, From
GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
LAND USE spection) GROUP Table 4-2 AJA CN; x A/A
Waé Wca»l { B L5 0.05 42
Re |Peer | B 179 | 0% |39
Ke poof C Y 045 | 27,8
. —~
<8 Lo C b3 015 | 9.5
R¢ poor | D 2R | 010 | 29
4B feir |D 70 | 005 | 25
Z*Oﬂcfé_ B gz_ 01{5.’ ‘2\3
Sums = 1.000

For entire basin CN, = __ 79 /
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San Diego County Hydrology Manual

Date: June 2003

Section:
Page:

4
55 of 60

Table 4-11

RUNOFF CURVE NUMBERS AND CONSTANTS FOR THE CASE 1,=0.2S

Curve Starts Curve Starts
S Where P = S Where P =

CN (inches) (inches) CN (inches) (inches)
100 0 0 60 6.67 1.33
99 101 .02 59 9.95 1.39
98 204 .04 58 7.24 145
97 309 .06 57 7.54 1.51
96 417 .08 56 7.86 1.57
95 .526 11 55 8.18 1.64
94 .638 13 54 8.52 1.70
93 753 15 53 8.87 1.77
92 870 17 52 9.23 1.85
91 .989 20 51 9.61 1.92
90 1.11 22 50 10.0 2.00
89 1.24 25 49 104 2.08
88 1.36 27 48 10.8 2.16
87 1.49 .30 47 11.3 2.26
86 1.63 33 46 11.7 2.34
85 1.76 35 45 12.2 2.44
84 1.90 38 44 12.7 2.54
83 2.05 41 43 13.2 2.64
82 2.20 44 42 13.8 2.76
81 2.34 47 41 144 2.88
80 2.50 .50 40 15.0 3.00
79 2.66 .53 39 15.6 3.12
78 2.82 .56 38 16.3 3.26
77 2.99 .60 37 17.0 3.40
76 3.16 .63 36 17.8 3.56
75 3.33 .67 35 18.6 3.72
74 3.51 .70 34 194 3.88
73 3.70 74 33 20.3 4.06
72 3.89 .78 32 21.2 4.24
71 4.08 .82 31 222 4.44
70 4.28 .86 30 233 4.66
69 4.49 90

68 4.70 .94 25 30.0 6.00
67 4.92 .98 20 40.0 8.00
66 . 5.15 1.03 15 56.7 11.34
65 5.38 1.08 10 90.0 18.00
64 5.62 1.12 5 190.0 38.0
63 5.87 1.17 0 infinity infinity
62 6.13 1.23

61 6.39 1.28

4-55
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San Diego County Hydrology Manual Section: 4
Date: June 2003 Page: 47 of 60
Table 4-10
RUNOFF CURVE NUMBERS FOR PZN CONDITIONS 1.0, 2.0, AND 3.0
CN For: CN For:

PZN PZN PZN PZN PZN PZN
Condition=  Condition=  Condition = Condition= Condition=  Condition =
1.0 2.0 3.0 1.0 2.0 3.0
100 100 100 40 60 78
97 99 100 39 59 77
94 98 99 38 58 76
91 97 99 37 57 75
89 96 99 37 56 75
87 95 98 34 55 73
85 94 98 34 54 73
83 93 98 33 53 72
81 92 97 32 52 71
80 91 97 31 51 70
78 90 96 31 50 70
76 39 96 30 49 69
75 88 95 29 48 68
73 87 95 28 47 67
72 86 94 27 46 66
70 85 94 26 45 65
68 84 93 25 44 64
67 83 93 25 43 63
66 82 92 24 42 62
64 81 92 23 41 61
63 80 91 22 40 60
62 79 91 21 39 59
60 78 90 21 38 58
59 77 89 20 37 57
58 76 39 15 36 56
57 75 88 18 35 55
55 74 88 18 34 54
54 73 87 17 33 53
53 72 86 16 32 52
52 71 86 16 31 51
51 70 85 15 30 50

50 69 84
48 68 84 12 25 43
47 67 83 9 20 37
46 66 82 6 15 30
45 65 82 4 10 22
44 64 81 2 S 13
43 63 80 0 0 0
42 62 79
41 61 78

4-47
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P6(100)
P24(100)

3.38

N, WN —

Ne cte d

Duration

(min)

0

30
60
90
120
150
180
210
240
270
300
330
360
390
420
450
480
510
540
570
600
630
660
690
720
750
780
810
840
870
900
930
960
990
1020
1050
1080
1110
1140
1170
1200
1230
1260
1290
1320
1350
1380
1410
1440

Depth
(inches)

0
1.401898
1.793007
2.070592
2.293231

2.48228
2.648257
2.797217
2.933009
3.058247

3.1748
3.284058
3.387082
3.4698
3.5688
3.6678
3.7668
3.8658
- 3.9648
4,0638
4.1628
4.2618
4.3608
'4.4598
4.5588
4.6578
4.7568
4.8558
4.9548
5.0538
5.1528
5.2518
5.3508
5.4498
5.5488
5.6478
5.7468
5.8458
5.9448
6.0438
6.1428
6.2418
6.3408
6.4398
6.5388
6.6378
6.7368
6.8358
7

f;{i)(yyl

1.401898
0.391109
0.277584
0.222639
0.189049
0.165977
0.148961
0.135791
0.125238
0.116554
0.109258
0.103024
0.082718
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
6.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099

. 0.099
- 0.099
0.099
0.099
0.099
0.099
0.099

- 0.099
0.099
0.099
0.1642

0

0.1642
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099

0.103024
0.109258
0.125238
0.135791
0.165977
0.189049
0.277584
0.391109
1.401898
0.222639
0.148961
0.116554
0.082718
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099
0.099

0
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HEC-HMS

LTO TOTAL

Project: PYR

“EAST TO TOTAL

5 JUNCTION

/" JUNCTION TO TOTAL

Basin Model

: Proposed



! . HMS * Summary of Results

'T_;i Project : PVR Run Name : Run 2
L
Start of Run : 03Jul04 0000 Basin Model : Proposed Watershed
= End of Run : 04Jul04 1200 Met. Model : 100-YEAR
L‘ Execution Time : 22Jul04 1652 Control Specs : control
Hydrologic Discharge Time of Volume Drainage
Element Peak Peak (ac Area
(cfs) ft) (sq mi)
. L 406.94 03 Jul 04 1600 72.404 0.233
FXL TO TOTAL 406.94 03 Jul 04 1600 72.404 0.233
iy 695.28 03 Jul 04 1600 121.50 0.407
L. H1 695.28 03 Jul 04 1600 121.50 0.407
f}c 264.96 03 Jul 04 1600 40.305 0.192
el 264.96 03 Jul 04 1600 40.305 0.192
_F 457.95 03 Jul 04 1600 77.656 0.277
u1F1 457.95 03 Jul 04 1600 77.656 0.277
9D 341.81 03 Jul 04 1600 57.423 0.219
! 341.81 03 Jul 04 1600 57.423 0.219
= : 1074.9 03 Jul 04 1606 207.30 0.756
1A To D 1071.3 03 Jul 04 1610 207.30 0.756
B 156.13 03 Jul 04 1602 27.150 0.099
[7B1 156.13 03 Jul 04 1602 27.150 0.099
{LEC 834.49 03 Jul 04 1606 158.64 0.619
c1 : 834.49 03 Jul 04 1606 158.64 0.619
i B+C 981.27 03 Jul 04 1606 185.79 0.718
EJB+C TO D _ 976.23 03 Jul 04 1618 185.79 0.718
E 915.62 03 Jul 04 1612 188.50 0.789
e E1 915.62 03 Jul 04 1612 188.50 0.789
[2E+ 3093.9 03 Jul 04 1612 639.02 2.482
E TO F 3082.8 03 Jul 04 1616 639.00 2.482
o Ft 3220.0 03 Jul 04 1614 716.66 2.759
'1F TO G 3217.3 03 Jul 04 1616 716.66 2.759
G+ 3293.7 03 Jul 04 1614 756.96 2.951
G TO H 3277.3 03 Jul 04 1620 756.85 2.951
:gin+ 3407.9 03 Jul 04 1620 878.35 3.358
“'H TO TOTAL 3407.9 03 Jul 04 1620 878.35 3.358
_K 118.38 03 Jul 04 1600 21.654 0.067
'ijl 118.38 03 Jul 04 1600 21.654 0.067
g 391.70 03 Jul 04 1600 60.609 0.274
Ji 391.70 03 Jul 04 1600 60.609 0.274
Bk 421.73 03 Jul 04 1608 77.421 0.350
tdr To g 420.57 03 Jul 04 1614 77.425 0.350
I+d 730.09 03 Jul 04 1604 138.03 0.624
[}J TO TOTAL 728.23 03 Jul 04 1606 138.04 0.624
‘L2l EAST BRANCH 796.96 03 Jul 04 1602 159.69 0.691
_ EAST TO TOTAL 796.96 03 Jul 04 1602 159.69 0.691
%T‘JUNCTION 3955.4 03 Jul 04 1618 1038.0 4.049
&:;JUNCTION TO TOTAL 3952.8 03 Jul 04 1618 1038.0 4.049
~ TOTAL 4017.7 03 Jul 04 1618 1110.4 4,282

W
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Proposed_watershed
Basin: Proposed watershed
Description: Existing watershed
Last Modified Date: 22 July 2004
Last Modified Time: 16:52:13
version: 2.2.2
pDefault DSS File Name: H:\PDATA\25100796\Calcs\STRMWATER\HMS\PVR\PVR.dss
d uUnit System: English
End:

Subbasin: A
Description: BASIN A-1
Canvas X: -373.438
Canvas Y: 1551.537
Label X: 16
Label Y: 0O
Area: 0.7559
Downstream: A TO D

LossRate: SCS

Percent Impervious Area: 0
curve Number: 84

Initial Abstraction: 0.38

Transform: SCS
tag: 17.900000

Baseflow: None
End:

Subbasin: D
Canvas X: -469.497
Canvas Y: 1467.279

Label X: 16
Label Y: O
Area: 0.219

Downstream: D1

LossRate: SCS

Percent Impervious Area: 0
Curve Number: 82

Initial Abstraction: 0.44

Transform: SCS
Lag: 9.600000

Baseflow: None

End:

Reach: A TO D
Canvas X: -380.772
Canvas Y: 1430.529
From Canvas X: -368.549
From Canvas Y: 1545.425
Label X: 16
Label Y: O
Downstream: E+

Route: Muskingum Cunge Standard
Length: 2705
Energy Slope: 0.0425
Shape: PRISM
width: 10
Side Slope: 2
Page 1



f 1]
t% . Proposed_watershed
- Mannings n: 0.1

‘ End:
[! Junction: E+
- Canvas X: -380.772
.. Canvas Y: 1430.529
Fw Label X: 16
[3 Label v: O
’ pownstream: E TO F
End:
Reach: D1
Ccanvas X: -380.772
o Canvas Y: 1430.529
I From Canvas X: -468.250
B From Canvas Y: 1470.639
b Label X: 16
o Label Y: 0O
rﬂ Downstream: E+
“J Route: None
End:

1
_i subbasin: B

Canvas X: -258.269
canvas Y: 1549.500

i Label X: 16
[} Label Y: O
Area: 0.099

Downstream: Bl

LossRate: SCS

Percent Impervious Area: 0O
Curve Number: 84

Initial Abstraction: 0.38

Transform: SCS
Lag: 11.000000

f? Baseflow: None
- End:

Canvas X: -109.902

subbasin: C
} Canvas Y: 1542.290

Label X: 16
i Label Y: O
fﬂ Area: 0.619
£ pownstream: C1

- LossRate: SCS

X Percent Impervious Area: 0
] curve Number: 81

Initial Abstraction: 0.47

B Transform: SCS
% Lag: 18.600000

Baseflow: None
End:

Junction: B+C
- Canvas X: -203.161
] Page 2
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End:

Proposed_Watershed

Canvas Y: 1460.187
Label X: 16

Label Y: O
pownstream: B+C TO D

Reach: Bl

End:

Canvas X: -203.161
Canvas Y: 1460.187

From Canvas X: -256.369
From cCanvas Y: 1547.600
Label X: 16

Label Y: O

Downstream: B+C

Route: None

Reach: C1

End:

Canvas X: -203.161
Canvas Y: 1460.187

From Canvas X: -110.048
From Canvas Y: 1542.849
Label X: 16

Label v: O

Downstream: B+C

Route: None

rReach: B+C TO D

End:

Canvas X: -380.772
Canvas Y: 1430.529

From Canvas X: -203.161
From Canvas Y: 1460.187
Label X: 16

Label Y: O

Downstream: E+

Route: Muskingum Cunge Standard
Length: 6781

Energy Slope: 0.0354

Shape: PRISM

width: 10

Side Slope: 2

Mannings n: 0.1

Subbasin: E

Canvas X: -197.502
Canvas Y: 1380.069

Label X: 16
Label Y: O
Area: 0.789

pownstream: E1

LossRate: SCS
Percent Impervious Area: 0
Ccurve Number: 78

Initial Abstraction: 0.56

Transform: SCS
Lag: 24.700000

Page 3



Proposed_Watershed

. Baseflow: None
bl End:

A Reach: E1

o Canvas X: -380.772

e Canvas Y: 1430.529

;j1 From Canvas X: -192.710
& From Canvas Y: 1384.176
Label X: 16

Label Y: O

- Downstream: E+

Route: None
End:

Junction: F+
Canvas X: -386.783
Canvas Y: 1322.779
tabel Xx: 16
Label Y: O
pownstream: F TO G
End:

Reach: E TO F
Canvas X: -386.783
Canvas Y: 1322.779
From Canvas X: -380.772
From Canvas Y: 1430.529
Label X: 16
Label Y: O
Downstream: F+

o

r_.. P
__':_,:.._.!

Route: Muskingum Cunge Standard
Length: 2365
Energy Slope: 0.0254
Shape: PRISM
width: 10
Side Slope: 2
Mannings n: 0.1
End:

subbasin: F
Canvas X: -483.452
Canvas Y: 1374.675
Label X: 16
LabeTl Y: 0O

ki _ Area: 0.277

J Downstream: F1

]

_ LossRate: SCS

‘f} Percent Impervious Area: 0
curve Number: 85

Initial Abstraction: 0.35

[l Transform: scs
1 Lag: 7.100000

. Baseflow: None
P End:

Reach: F1
Canvas X: -386.783

pi Page 4
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End:

Proposed_Watershed

Canvas Y: 1322.779

From Canvas X: -483.452
From Canvas Y: 1376.575
Label X: 16

Label Y: O

Downstream: F+

Route: None

Junction: G+

End:

Canvas X: -390.004
Canvas Y: 1271.922
Label X: 16

Label Y: O
pownstream: G TO H

Reach: F TO G

End:

canvas X: -390.004
Canvas Y: 1271.922

From Canvas X: -386.783
EFrom Canvas Y: 1322.779
Label X: 16

Label Y: O

bownstream: G+

Route: Muskingum Cunge Standard
Length: 2098

Energy Slope: 0.0334

Shape: PRISM

width: 10

side Slope: 2

Mannings n: 0.1

Subbasin: G

End:

Canvas X: -490.357
Canvas Y: 1302.854

Label X: 16
Label Y: O
Area: 0.192

pownstream: Gl

fossRate: SCS

pPercent Impervious Area: 0
Curve Number: 73

Initial Abstraction: 0.74

Transform: SCS
Lag: 7.500000

Baseflow: None

Reach: G1

canvas X: -390.004
Canvas Y: 1271.922

From Canvas X: -491.053
From Canvas Y: 1304.364
Label X: 16

Label Y: O

Downstream: G+

page 5
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End:

Proposed_watershed

Route: None

Junction: H+

End:

canvas X: -363.970
Canvas Y: 1202.236
Label X: 16

Label Y: O

pownstream: H TO TOTAL

Reach: G TO H

End:

Canvas X: -363.970
Canvas Y: 1202.236

From Canvas X: -390.004
From Canvas Y: 1271.922
Label X: 16

tabel v: O

pownstream: H+

Route: Muskingum Cunge Standard
Length: 4057

Energy Slope: 0.00863

Shape: PRISM

width: 10

Side Slope: 2

Mannings n: 0.06

Subbasin: H

End:

Canvas X: -499.604
Canvas Y: 1227.403

Label X: 16
Label Y: O
Area: 0.407

pownstream: H1

LossRate: SCS

Percent Impervious Area: O
Curve Number: 88

Initial Abstraction: 0.27

Transform: SCS
Lag: 6.400000

Baseflow: None

Reach: H1

End:

canvas X: -363.970
Canvas Y: 1202.236
From Canvas X: -500.554
From Canvas Y: 1228.353

. Label X: 16

Label Y: O
Downstream: H+

Route: None

Subbasin: I

Canvas X: -66.315
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End:

Canvas Y: 1275.875

Label X: 16
Label Y: O
Area: 0.350

Downstream: I TO J

LossRate: SCS

pPercent Impervious Area: 0.0
Curve Number: 75

Initial Abstraction: 0.67

Transform: SCS
Lag: 19.400000

Baseflow: None

Junction: I+J)

End:

Canvas X: -185.605
Canvas Y: 1204.870
Label X: 16

tabel vY: O

Downstream: J TO TOTAL

Reach: I TO 3

End:

Canvas X: -185.605
Canvas Y: 1204.870

From Canvas X: -68.806
From Canvas Y: 1269.759
Label X: -10

Label Y: 15

Downstream: I+3J

Route: Muskingum Cunge Standard
Length: 4592

Energy Slope: 0.0653

Shape: PRISM

width: 10

Side Slope: 2

Mannings n: 0.06

Subbasin: 3

End:

Canvas X: -120.091
Canvas Y: 1168.324
Label x: 15

Label Y: O

Area: 0.274
Downstream: J1

LossRate: SCS

Percent Impervious Area: 0
Curve Number: 75

Initial Abstraction: 0.67

Transform: SCS
Lag: 7.600000

Baseflow: None

Reach: J1

Proposed_watershed

Page 7



Canvas X: -185.
Canvas Y: 1204.
From Canvas X:
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Label X: 16
Label Y: O
pownstream: I+J]
Route: None
End:

subbasin: K
Canvas X: -238.598
Canvas Y: 1253.537
Label X: 16
Label Y: O
Area: 0.067
Downstream: K1

LossRate: SCS

Percent Impervious Area: O
Curve Number: 92

Initial Abstraction: 0.17

Transform: SCS
Lag: 3.200000

Baseflow: None

End:
Junction: EAST BRANCH
Canvas X: -330.840
Canvas Y: 1126.159
tabel X: 21
Label Y: -6
Downstream: EAST TO TOTAL
End:
Reach: 2 TO TOTAL
Canvas X: -330.840
Canvas Y: 1126.159
From Canvas X: -185.605
From Canvas Y: 1204.870
Label X: 16
Label Y: O
pownstream: EAST BRANCH
Route: Muskingum Cunge Standard
Length: 1805
Energy Slope: 0.0249
Shape: PRISM
width: 10
Side Slope: 2
Mannings n: 0.06
End:
Reach: K1
Canvas X: -330.840
Canvas Y: 1126.159
From Canvas X: -238.598
From Canvas Y: 1253.537
Label X: 16
Label v: O
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r

Downstream: EAST BRANCH

] Route: None
i

End:
) Junction: JUNCTION
“] Canvas X: -513.681
1] Canvas Y: 1046.539
e Label X: 16
) Label Y: 0
T Downstream: JUNCTION TO TOTAL
g End:
{
Reach: H TO TOTAL
i Canvas X: -513.681
1 Canvas Y: 1046.539
- From Canvas X: -363.970
From Canvas Y: 1202.236
irm Label X: 16
: Label v: O
e Downstream: JUNCTION
D Route: None
| End:
g S
Reach: EAST TO TOTAL
i Canvas X: -513.681
it Canvas Y: 1046.539
L : From Canvas X: -330.840
From Canvas Y: 1126.159
= Label X: 16
' Label Y: O
- Downstream: JUNCTION
{‘j 4 Route: None
. End:
L]

Subbasin: L
canvas X: -639.439
Canvas Y: 1059.115
Label X: 16
Label Y: O
Area: 0.233
Downstream: L TO TOTAL

LossRate: SCS

Percent Impervious Area: 0.0
Curve Number: 90

Initial Abstraction: 0.22

Transform: SCS
Lag: 1.600000

~.

e .‘ —

Baseflow: None
End:

Junction: TOTAL
Canvas X: -579.704
Canvas Y: 919.209
Label X: 16
Label Y: O

End:
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Proposed_Wwatershed

Reach: JUNCTION TO TOTAL
Canvas X: -579.704
Canvas Y: 919.209
From Canvas X: -513.681
From Canvas Y: 1046.539
Label X: 16
Label Y: 0
Downstream: TOTAL

Route: Muskingum Cunge Standard
Length: 1790
Energy Slope: 0.011
Shape: PRISM
width: 10
Side Stope: 2
Mannings n: 0.035
End:

Reach: L TO TOTAL
Canvas X: -579.704
Canvas Y: 919.209
From Canvas X: -642.583
From Canvas Y: 1071.691
Label X: -69
Label Y: -12
Downstream: TOTAL

Route: None
End:

Default Attributes:

Default Basin uUnit System: English
Default Meteorology Unit System: SI

pefault Loss Rate: SCS
Default Transform: SCS
Default Baseflow: None

Default Route: Muskingum Cunge Standard

Enable Flow Ratio: No
Enable Evapotranspiration: No

Compute Local Flow At Junctions: Yes

Missing Flow To Zero: No
End:
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San Diego County Hydrology Manual Section: Appendix D
Date: June 2003 Page: 20f 3
3
profpo=ed
WORKSHEET 4-2 Buain M Curve Number Worksheet

(name of project)

RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CN,:

column 1

column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN; From
GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
LAND USE spection) GROUP Table 4-2 A/A CN, x A/A
J- acle C 77 0,25 | 27.0
N ) - —
<2 Lo C L3 005 | 9.5
WG NG C 17 0.05 2.9
|- acle C 79 0,25 | 27,7
R C poor C Ky 0,05 4.2
Wi Soar P Hy .05 7.2
Sums = 1.000

For entire basin CN, = _7 L/, l;,/

D-2
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| WORKSHEET 4-2 P BO&’ Y Curve Number Worksheet
£ ' (name of project)
e RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CNj:
_ column 1 column 2 column 3 column 4 column 5 column 6
1 J HYDROLOGIC CN, From
L GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
l’“"; LAND USE spection) GROUP Table 4-2 AJA CN, x A/A
L
= /-acle D YA 0.5 | 206
! |
[l RC poor B 79 D.05 4.0
L
D C-acle C 77 05 I, b
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i N _
a RC poor D 24 D05 | Yy
|
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WORKSHEET 4-2 RBown [ Curve Number Worksheet

(name of project)

RUNOFF CURVE NUMBER (for PZN Condition = 2.0) CNj:

column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CN, From
GROUND CONDITION Hydrology FRACTION PARTIAL
COVER/ (field in- SOIL Manual, OF AREA CN,
LAND USE spection) GROUP Table 4-2 A/A CN, x A/A
W (- (Y B bs 005 | 23
RC poo B 79 | 005 | 29
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Introduction

This drainage report presents an analysis of the effects the proposed Peaceful Valley
Ranch Fire Station on the guantity and pattern of the storm water runoff from the local
watershed. The purpose of this report is to help fulfill requirements of the California
Environmental Quality Act (CEQA). Storm water quality 1s addressed in the Storm

Water Management Plan (SWMP) for the project, which is under separate cover from this
document.

This report examines the existing and proposed hydrology of the site and nearby vicinity
and presents preliminary design of drainage facilities. This report is for planning
purposes and does not present final desi gn/engineen'ng recommendations for the project.

Section 1. Project Information

This section describes the location, activities, and hydrologic setting (watershed,

topography, land use, soils and vegetation, drainage pattems, and impervious cover) of
the project site.

1.1.  Project Description
1.1.1  Project Location

The project site is located in the community of Jamul in San Diego, California. The
project is located just east of SR-94/Campo Road (reference Thomas Bros. 1291-J3)
provides a location map for the site.

1.1.2° Project Activities Description

The Peaceful Valley Ranch Fire Station project construction of administration buildings
for both the Rural Fire Protection District and US Fish and Wildlife Service (totaling
approximately 14,100 sf.), related parking, access drives, a fuel storage tank, and utility
services. Sewage service for the site will be provided by means of an on-site septic
system. The project site is approximately 3.7 acres. Future improvements that impact

site drainage consist of construction of an equestrian path as well as an 8’ wide shoulder
along the Campo Road frontage.

B h:\pdata\25101357\admin\reports\narrative.doc Page 1
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1.1.3 Topography and Watershed Patterns

The topography of the site creates two basic watersheds.

existing 12” storm drain in Campo Road, immediately adj
drive. Watershed “B”
This swale ultimately discharges to Jamul Creek. A natural rid
watersheds and there is approximately 50’ of elevation difference between the ridge high
point and the study points for each watershed. Existing and proposed topography, with

watershed delineation is shown on the enclosed Pre and Post Development Watershed
Maps (Exhibits C and D)

Watershed “A” drains to an
acent to the existing access

1.1.4  Soil and Vegetation Conditions

The Soil Survey indicates that Las Ponas Stony Fine Sand
Sandy Loam (Type C), and Ramona Sandy Loam (Type
groundcover could best be described as
of various site soils are shown on the
Maps (Exhibits C and D)

y Loam (Type D), Fallbrook
O) soils are present. Existing

1.1.5  Floodplain Mapping

2671 cfs. The inundation area corresponding to this peak discharge d

0€s not encroach
into either of the project watersheds. (See Exhibit ‘B’)

1.1.6 Downstream Conditions

Because Post Development Runoff has been limited to pre-development levels, no
adverse impact to receiving structures or Wwatercourses will occur.

1.1.7  Impervious Cover

The only existing impervious cover is from the site access
Campo Road that drains to the adjacent 12’ pipe. Proposed Impervious surfaces are
related to the proposed parking and driveway areas, the two administration buildings, the
futore equestrian paths, and the future 8’ wide shoulder along Campo Road. Existing and

proposed impervious surfaces are delineated on the enclosed Pre and Post-Development
Watershed Maps (Exhibits C and D).

drive as well as the portion of
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1.2, Proposed Runoff Management Facilities

The proposed facilities managing runoff from the site include:

Appropriate grading of pads to direct runoff away from structures on the site.

Storm drain systems to direct on-site runoff to appropriate outfalls,

Vegetated swales that wil] j

ntercept runoff for treatment before directing the
discharge offsite.

Section 2, Methodology and Design Criteria

This section summarizes the design criteria and methodology applied during drainage

design criteria and methodology follow the County of

Hydraulic Design and Procedure Manual, and Storm
Water Standards as appropriate for the project site.

2.1. Hydrologic Design Methodology

2.1.1 Rational Method: Peak Flow

Runoff calculations for this study were accomplished using the Rational Method. The
Rational Method is a physically based numerical method where runoff is assumed to be
directly proportional to rainfall and area, less losses for infiltration and depression
storage. Flows were computed based on the Rational formula:

Q=CiA
Peak discharge (cfs);
runoff coefficient, based on land u

rainfall intensity (in/hr);
watershed area (acre)

where ...

Il

i

se and soil type;

1

I

Q
C

i
A

The runoff coefficient represents the ra
the portion that infiltrates to the soil
coefficient is dependent on the land use ¢

tio of rainfall that runs off the watershed' versus

or is held in depression storage. The runoff
overage and soil type (Table 2-1).
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Peak discharges were computed for 100-year, 50-year, and 10-year design storm

frequencies. Rainfall intensity was calculated using the method described in Section
3.1.3. of the San Diego County Drainage Manual.

Table 2-1 Basic Rational Method Runoff Coefficients.

LAND USE RUNOFF COEFFICIENT
SCS Soil Type A B C D
Single-Family Residential 040 045 050 055
Multi-Family Residential 045 050 060 0.70
Mobile Homes 045 050 0.55 0.5
Rural (<2 d.u/acre) 030 035 0.40 0.45
Commercial (80% Impervious) 070 075 0.80 0.85
Industrial (90% Impervious) 080 085 090 0.95

Section 3. Hydrologic Effects of Project

This section characterizes the quﬁntities and location of
project site. Discussion of the water quality aspects of th
Storm Water Management Plan (SWMP), which is under se

storm water runoff from the
€ project can be found in the
parate cover from this report.

3.1.  Drainage Patterns

The proposed project will not significantly alter drainage pattemns on the site. Runoff

from the project site may be concentrated at storm drain outfalls but is not substantially
diverted from its existing outlet locations.

3.2, Impervious Cover

The project will add approximately 65,000 square feet of impervious
of the total project site) in the form of rooftops, parking and access d
of the increase in impervious area, resultant increases in runoff have b

area (33% percent
rives, etc. Because
een calculated.

3.3, Peak Runoff

Table 3-1 summarizes the hydrologic effects in terms o
project site. In general, study point “A”
while study point “B” will be subject t
provision for a detention basin of approx
be detained to predevelopment levels.

f calculated peak runoff from the
will not experience an increase in peak runoff,

o increases of roughly 300%. However, with
imately 19,820 cubic feet, we believe runoff can
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Table 3-1 Summary of Hydrology Analysis.
100-Year (P¢=3.1in) | 50-Year (P¢=2.7 in) | 10-Year (P¢=2.0 in)
Outlet Location Existing/Proposed | Existing/Proposed | Existing/Proposed
(cfs)/(cfs) (cfs)/(cfs) (cfs)/(cfs)
Study Point “A” 10.6 10.7 9.2 9.2 6.7 6.9
Study Point “B” 7.4 *23.2 6.4 *20.1 4.8 *15.0
TOTAL 18.0 *33.9 15.6 *293 11.5 *21.9

* Increase in runoff to be mitigated by provision of a minimum 19,820 FT°
detention pond. :

Section 4. Summary and Conclusions

This section provides a summary discussion of the potential effects of the proposed
project on local water resources in terms of quantity and location.

The proposed project will not significantly alter drainage patterns on the site.
Runoff from the project site may be concentrated at storm drain outfalls but is not -
diverted in significant quantities from its existing outlet locations.

The project will . add approximately 65,000 square feet of Impervious area

(33 percent of the project site) in the form of building, parking, driveway access,
and other improvements

Study Point “A” (existing 12” pipe in Campo Road adjacent the access drive) will
not experience any increase in runoff, Study point “B” (within the existing swale
just off the southeast comner of the site) will experience runoff increases at a

magnitude of 300%.
A detention basin of approximately 19,820 cubic feet can be provided to limit
storm water discharge from watershed ‘B’ to pre-development levels.

Section S. References

FEMA, 1997. FEMA. (June 17, 1997). Flood Insurance Study, San Diego County.

San Diego County, 2003. San Diego County Flood Control District. (June 2003).
Hydrology Manual.

SCS, 1973. Soil Conservation Service. (December, 1973). Soil Survey, San Diego Area,
California.
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